Background: For two centuries, homoeopathic practitioners are using personal characteristics, symptoms, and diagnoses/conditions to compare the "patient picture" with the "medicine picture." All data are considered within the context of the totality, using a so-called heuristic strategy. In prognostic factor research analyzing homoeopathic symptoms, we cannot use this context. Question: What is the essence of a homoeopathic symptom and how do we make assessment of homoeopathic symptoms applicable in daily practice? Methods: A questionnaire with seventy polar symptoms represented in Likert scales was tested in an outpatient clinic in 300 patients. Prevalence of symptoms and correlations between symptoms and between symptoms and conditions were analyzed. Outcome: The prevalence of symptoms varied widely; sometimes, prevalence was too high to give meaningful information. Theoretical considerations about heuristics can explain this variation. There is a considerable correlation between symptoms and between some symptoms and some conditions. Conclusion: The main characteristic of a homoeopathic symptom is its peculiarity, resulting in low prevalence. We can achieve this in research by using more cutoff values in our questionnaire and by guiding the filling in of the questionnaires by well-trained doctors. Correlations between symptoms and between symptoms and conditions should be monitored. Standardization of prognostic factor research is necessary to be able to generalize results.
intRoduction Basically, the same homoeopathic repertory is used all over the world for more than a century despite huge climatological, cultural, and other variations and historical developments. Homoeopathic practitioners in cold and in warm countries use the same repertory rubrics for being warm-blooded or cold-blooded and for influences of weather. Cultural differences do not seem to hamper the use of rubrics concerning emotions and food desires; we have no different rubrics for different countries or cultures. A homoeopathic practitioner records a "desire for spices" in part of the patients because this makes a difference in the choice of medicines. A homoeopathic symptom generates the feeling, "This is special, this characterizes this individual." This single symptom, however, is just a part of the whole medicine picture.
On the other hand, the repertory should be validated. [1] Hitherto repertory entries were largely based on single observations of a symptom occurring in a proving or in a "cured" case, i.e., the absolute occurrence of symptoms. This is a systematic and serious mistake; a symptom is an indication for a specific medicine only if the symptom occurs more frequently in patients responding well to this medicine than in other patients. This is intuitively understandable, but also based on Bayes' theorem: [2] repertory entries must be based on the prevalence of the symptom in the medicine population compared with the prevalence in the remainder of the population. This prevalence can only be assessed by systematic scientific research if possible prospective. [3] This involves checking of symptoms in every new patient and taking the symptoms out of their context.
In previous research, the prevalence of six symptoms was assessed; vague symptoms, such as "sensitivity to injustice," but also less vague symptoms, such as "recurrent herpes of the lips." [4] The definition of symptoms was based on consensus, and symptoms were recorded as "moderate" or "strong." This rendered larger variation between observers in the symptom "sensitive to injustice" and smaller variation in "recurrent herpes of the lips." [5] The variation between observers seems to be caused by different interpretations of the questions and answers. Prospective
What is a homoeopathic symptom, in daily practice and research?
Lex Rutten 1 *, K. C. Muraleedharan 2 , Vaishali H. Shinde 2 , Raj K. Manchanda 3 assessment of symptoms is different from eliciting symptoms in daily practice, but what is the essence of this difference?
In future prognostic factor research, we assessed a large number of "polar symptoms" (symptoms with opposites, such as desire or aversion for spices) in outpatient clinics of the Regional Research Institute for Homoeopathy, Navi Mumbai, of the Central Council for Research in Homoeopathy (CCRH) in India. Polar symptoms are frequently used but are nevertheless the most problematic symptoms in the repertory. The Swiss pediatricians apply questionnaires with a large number of polar symptoms for every new patient. [6] In this case, the questionnaire is filled in by the patient, assisted by the doctor who has experience with this procedure. For the Indian situation, we tested the questionnaire in different settings. Our purpose was to stay as close as possible to normal homoeopathic practice and still obtain optimal validity of our outcome. In this paper, we discuss some theoretical considerations and the outcome of testing the first concept of the questionnaire.
The most relevant theoretical consideration is the concept of slow and fast thinking. In a seminal paper, Tversky and Kahneman introduced this concept. [7] If you drive a car, you can normally still have a conversation with your passenger; the actions required for driving are an automated routine that allows for other simultaneous activities. This part of our thinking is called fast thinking. If, however, something unexpected happens, such as an accident ahead of you, it will be impossible to continue your conversation and you need all your mental capacities to avoid a collision: slow thinking.
Fast and slow thinking makes the difference between homoeopathic symptoms in daily practice and prospective research. In daily practice, a symptom is an element that stays hidden, or comes up, in a larger picture. The symptom is there, but it gets its real meaning in combination with all other symptoms. In homoeopathic physicians memory, there are a number of medicine pictures, and during then consultation, several of these medicine pictures pass by, triggered by the patient in front of them. This passing by of medicine pictures is usually fast thinking, it happens without any effort, and it will influence what symptoms they perceive as relevant in homoeopathic perspective. This strategy of problem-solving by way of heuristics. Prospective assessment of homoeopathic symptoms is slow thinking: The physician intentionally checks if the symptom is present, without any context. If the patient fills in the questionnaire without any guidance by a homoeopathic practitioner, the heuristics are neglected.
The more we think about clinical research, the more we realize how much fast thinking -generally expressed as "clinical judgment" -is involved in clinical practice. Of course, the goal of research is to improve clinical practice, but we must take care not to lose the advantages of clinical judgment in the process.
Symptoms in homoeopathic practice
Let us consider the homoeopathic symptom: "Being warm" in three different situations:
1. The patient reports spontaneously, "I am so warm" as a complaint or as one of his/her most important personal characteristics 2. The physicians think about the homoeopathic medicine Pulsatilla and to confirm this medicine, asks, "Are you a warm-blooded person?" 3. The physician does prospective research to assess the symptom "Being warm."
These different situations influence the intensity of "being warm." The spontaneous reporting reflects a high intensity of the symptom because it is a nuisance. If asked as a confirmatory question, the intensity of "being warm" can vary widely from "no," through "yes, I think so," to "yes, very." In patient file, it will probably be mentioned that the patient is warm, even if the answer was "yes, I think so," if the physician was considering a "warm medicine." This means that the physician has a lower "cutoff value" for this symptom if it confirms his/her existing opinion ("The patient must be warm-blooded because I think he/she will respond to this 'warm' medicine").
If the patient's main complaint is "being warm," the doctor also recollects a number of "illness scripts," depending on the context. If the patient is a woman in her fifties, the illness script "menopausal complaints" comes to mind without any effort (fast thinking, availability) because in the female population of this age, the prevalence of menopausal complaints is high. If the patient is a 30-year-old man, this complaint requires more slow thinking; there is no frequently occurring specific illness with the symptom "being warm" in the male population of this age. If, however, the former patient had hyperthyroidism, fast thinking produces the "thyroid disease illness script" because of availability. We can imagine that there is an endless variety of contexts that increase the availability of corresponding illness scripts.
Now, suppose the physician has reasons to think about
Pulsatilla as an eligible medicine. "Being warm" is an important characteristic for Pulsatilla, so we are primed to ask if the patient is warm. This priming also influences the interpretation of the answer. It might be convenient if the patient confirms that he/she is warm because of the illusory correlation, the physician has between "being warm" and Pulsatilla: The physician might even discard Pulsatilla as a possibility if the patient is not warm. If the patient does not confirm "being warm," we might ask "Are you sure?" or ask substituting questions.
In prospective research, we check the symptom "being warm" in every new patient. This is slow thinking; The physician concentrates deliberately on the symptom, disregarding the context. Altogether, the research setting is different from daily practice. The goal of the research is to improve the repertory rubric related to the symptom. There will be an inclination to define symptoms better than in the present repertory. In our prior research, we tried to define a fixed cutoff value when defining "sensitivity to injustice," but in daily practice, we are less aware of cutoff values.
The essence of a homoeopathic symptom
We use homoeopathic symptoms to discern between different personalities (medicine pictures). The essence of a good homoeopathic symptom is given by Dr. Hahnemann in aphorism 153 of the Organon Medicine [8] about peculiarity. The more peculiar the symptom, the better the indication for corresponding medicines.
Peculiarity is synonymous to low prevalence
The more the peculiar, the lower the prevalence. The same symptom, however, can be more or less peculiar, depending on cutoff value. Consider the three situations in this example. First situation is the spontaneous recording. One can imagine that the threshold to mention this symptom is rather high because he/she will not often have spontaneous reporting of this symptom, apart from menopausal situations. This means that for the cutoff value to be high; one must be pretty warm to mention this as a complaint. The prevalence of this complaint in this degree, apart from menopause, is low.
If the symptom is checked by the practitioner to confirm his/her consideration of a warm medicine, the prevalence will be higher. This is partly because the practitioner can be right, the patient is indeed very warm-blooded, but confirmation bias is also likely in this case. Check this for his/her in one then practice: Would they ask "Are you a warm or cold person?" or "Are you warmer than most people you know?" in case of confirming a medicine?
To summarize this: A symptom becomes a homoeopathic symptom if it distinguishes between people by some degree of peculiarity, i.e., by lower prevalence.
Peculiarity and cutoff values
How to apply this in research? The prevalence of a symptom in spontaneous reporting is probably lower than the real prevalence because people do not mention all their symptoms (recall bias). The prevalence in confirmation will probably be too high because the physician lowers his/her cutoff value. Many symptoms have a continuous scale of intensity where we have to choose a cutoff value for qualifying a symptom as positive.
For some symptoms, this can be more precise, like "more than once a week" for "grinding teeth during sleep," but even then, there may be exceptions from such a rule, to be judged clinically. This is consistent with Hahnemann's aphorism 153 [8] that more peculiar symptoms have greater value. Returning to our initial division between spontaneous reporting of symptoms and confirmation of symptoms, the spontaneous reporting has a high cutoff value and the confirmation a low cut-off value. We see a similar pattern in the way we formulate the symptom in a questionnaire, with questions such as: 1. "Are you frequently warm?" 2. "Are you warm or cold?" 3. "Are you warm, cold, or not sensitive to temperature?" 4. "Regarding temperature, are you predominantly: Very warm-warm-neutral-cold-very cold" 5. "Are you warmer than most people you know?"
We can influence the prevalence of a symptom by the phrasing of the question. The most eligible phrasings out of the phrasings mentioned above seem: 1. "Regarding temperature, are you predominantly: Very warm-warm-neutral-cold-very cold" 2. "Are you warmer than most people you know?"
In the first phrasing, the physician offer more alternatives, spreading the possible answers over a wider range. This way we introduce different "cutoff values," different degrees of intensity of a symptom. The stronger the symptom, the more the peculiar. The second phrasing is suited to detect the peculiarity of the symptom, also placing it in the context that is familiar to the patient. In this paper, we present a test of a questionnaire with five possible answers to polar symptoms.
methods
The polar symptoms questionnaire comprised seventy questions frequently used in the daily homoeopathic practice. The questionnaire incorporated various domains to elicit the response to temperature and its components, climatic response, diurnal variations, influence of physical activities, influence on various stimuli, influence of sleep, influence of eating, cravings or aversions, etc. All opposite symptoms were placed on a 5-point Likert scale, rendering a 3-point Likert scale for each pole such as "neutral-warm-very warm."
The questionnaire was administered to 300 patients reported at the Regional Research Institute for Homoeopathy, Navi Mumbai, under the Central Council for Research in Homoeopathy during the Outpatient Clinics of the Institute for 40 days, from 16 th Jan 2016 and 24 th Feb 2016. The patients were either under treatment in the Institute or reported as new cases. The treating physician was asked to refer the patients for the research purpose. Verbal informed consent was obtained from the patients before the administration of the instrument. The questionnaire was administered to the individual patients by the physician designated for this purpose. The questions applied to the patients as "first come first serve" basis and after completion of the consultation for his/her treatment. The basic demographic data, duration of the complaints, diagnosis of the complaints, age, gender, etc., were also gathered in addition to the response to the questionnaire.
The data were transferred to a Microsoft Excel Spreadsheet; codes were given to the responses for every question. Neutral is marked by 0, much better/strong desire by +2 and +1 as per the intensity, and marked as −1 and −2 for much worse/strong aversion, except for Q. 11, where very chilly is coded +2, chilly as +1, very warm −2, and warm −1. Absolute numbers and prevalence were calculated for all five categories.
For the most frequently occurring condition, osteoarthritis, the Spearman rank correlations between condition and symptoms were calculated, as well as correlation between symptoms. Principal component analysis (PCA) was applied to identify groups of symptoms that are correlated. For the correlations, Statistical Package for the Social Sciences (SPSS) (IBM Corp., Armonk, New York 10504-1722 United States was used.
Results
In a period of 40 days, 300 questionnaires were gathered. The prevalence of symptoms varied widely from 1% to more than 70%.
Osteoarthritis was the most frequent condition (n = 89) among the 300 patients. For this condition, we found moderate correlations (|0.30| < r < |0.50|) with the symptoms "on waking" (r = −0.392) and "exertion" (r = −0.339) and moderate to strong correlations with the symptoms "rising from sitting" (r = −0.496) and "rising from bed" (r = −0.503). This was expected because of the pathology. Calculating correlation of other conditions with symptoms seemed not valid because of low numbers.
We found some strong correlations (r ≥ |0,50|) between symptoms related to weather and responses to weather and strongest between "cold aggravates" and "becoming cold aggravates" (r = 0.963). This is semantically obvious. There is also moderate correlation between many other symptoms [ Table 1 ].
PCA is a statistical tool that shows if a larger number of variables are expressing the same entity (http://www. setosa.io/ev/principal-component-analysis/). A principal component that combines several comparable symptoms is responsible for considerably more variation than other principal components. The covariance matrix of the PCA (unstandardized data) showed no strong grouping of symptoms; the first principal component explained 11.01% of all variances [ Table 2 ]. This component consisted mostly of symptoms related to becoming cold by various reasons. The second principal component was mostly related to activity and explained 7.73% of all variances [ Table 3 ]. Lower principal components did not lead to a reduction of variables. After the second principal component, the variation explained per component was much less as shown by the Scree plot in Figure 1 and Tables 2, 3 .
Testing cutoff values
A questionnaire regarding seventy polar rubrics was tested with 300 patients of the outpatient clinic in Mumbai. These seventy polar rubrics represent 140 repertory symptoms. All opposite symptoms were placed on a 5-point Likert scale, rendering a 3-point Likert scale for each pole such as "neutral-warm-very warm." Here, we show four of these polar symptoms (eight repertory symptoms) with their numbers [see Table 4 for questionnaire]. the absolute value is between 0.30 and 0.50. Example: The symptom "cold aggravates/ameliorates" has a strong positive correlation (r=0.963) with "becoming cold aggravates/ameliorates." "Warmth" has a moderate to strong negative correlation (r=−0.488) with "cold" questions can be translated into prevalence based on high or low cutoff value as follows:
• "Aversion open air" with high cutoff value: 3 out of 300.
Prevalence is 1% • "Aversion open air" with low cutoff value: 3 + 6 = 9 out of 300. Prevalence is 3%
The prevalence of some symptoms is calculated this way with high and low cutoff value in Table 5 .
In Table 4 , we see a wide range of prevalence from 1% for "aversion to open air" in a strong degree to 76.7% for "desire for open air" with a low cutoff value. The prevalence of symptoms in a strong degree also varies considerably; the prevalence of the symptoms "warmth ameliorates" (22.3%) and "desire for open air" (45%) is still high, even with a high cutoff value.
Optimal cutoff value
It is still hard to tell if there is an optimal cutoff value for symptoms in a prospective assessment of homoeopathic symptoms, or what this cutoff value might be. If we choose a low cutoff value and the result is a prevalence of the symptom above 70%, the symptom is useless. This can be explained by Bayes' theorem (posterior odds = likelihood ratio [LR] × prior odds): The prevalence of the symptom in the population responding well to the medicine must be higher than in the remainder of the population or LR must be above unity. An LR of 1.5 or lower will render hardly any rise in the probability that the medicine will work. In Homoeopathy, the medicine populations are much smaller than the whole population, so the remainder of the population is not much smaller than the whole population. The maximum value the LR can have if the prevalence in the whole population is 70% is about 100/70 = 1.4. If the prevalence in the whole population was 1%, the maximum LR can be 100/1 = 100. These LR values can only be reached if the prevalence of the symptom in the medicine population is 100%. This is hardly ever the case, in retrospective research regarding best cases a prevalence of about 40% was found for very specific symptoms such as With the low cutoff value, all persons who have the symptom in a low degree as well as in a strong degree should be taken together for calculating prevalence. The answers to the "fear of death" for Stramonium. A cutoff value that gives a symptom prevalence of <25% in the whole population seems to be a good starting point. The great advantage of choosing a high cutoff value to get a low prevalence of the symptom is that we get higher LR values and therefore better differentiation between medicines.
In a former assessment of homoeopathic symptoms, we checked only six symptoms so that this could be easily integrated in daily practice. [4] We chose two cutoff values: "strong" and "moderate." The strong degree was reserved for an intensity of the symptom so strong that it caused you to consider corresponding medicines; it made the doctor include the corresponding medicines in his/her considerations. The moderate degree was to exclude medicines: Even while the doctor considered a specific medicine. For the symptom "grinding teeth during sleep," the high cutoff value was "once a week or more." With this cutoff value, the prevalence of the symptom in 4094 patients was 5.3%. This prevalence with this cutoff value was also found in medical literature.
discussion
In observational research, we try to stay as close to daily practice as possible, but homoeopathic symptoms in daily practice are considered in their context with heuristic strategies, while this context and heuristics are neglected in prospective assessment of homoeopathic symptoms. The principal function of homoeopathic symptoms is to distinguish between medicines and more peculiar symptoms perform better in this respect. Peculiarity is strongly correlated with low prevalence. This offers the possibility to use different cutoff values for symptoms, rendering different prevalence of the same symptom. In former research, we defined six symptoms by consensus and assessed them in the context of daily practice using a 3-point Likert scale. This still rendered considerable variation between observers possibly because we did not consider peculiarity of symptoms.
In the prognostic factor research, now prepared by CCRH, treatment and research are separated and the number of symptoms is much larger. This causes more difference between research and daily practice, which has advantages and disadvantages. An important disadvantage appears from the high prevalence of some symptoms because the symptoms are not considered for their peculiarity as we do in daily practice.
We tested a questionnaire with polar symptoms. Each separate symptom, such as "being warm-blooded," was placed on a 3-point Likert scale, offering two cutoff values for the intensity of the symptom. The outcome was a large variety of prevalence from 1% to 45%, even with the high cutoff value. Symptoms with prevalence higher than 25% are of little value in distinguishing between medicines; therefore, we need higher cutoff values for some symptoms. This can be achieved with longer Likert scales, say, 5-point instead of 3-point scales.
A longer Likert scale may not be sufficient, especially when the questionnaire is filled in without guidance of a doctor. Patients may be tempted to fill in extreme values in questionnaires for several reasons, such as the wish to help the investigator with strong answers or to make clear how much they suffer from their complaints. This may be remedied by assisting the patient while filling in the questionnaire and making clear why the patient should preferably not use extreme values in the questionnaire, only for very few symptoms. The doctor could guide the patient by explaining that the questionnaire is meant to find the most distinctive symptoms for each patient.
Another point of concern is the fact that symptoms and diseases can be correlated and that symptoms can be mutually correlated.
We found correlations between osteoarthritis and the symptoms/modalities "waking," "exertion," "rising from sitting," and "rising from bed." This can result in bias if we use LRs of these symptoms in other conditions. However, it is rectified to make a repertory rubric "osteoarthritis" with these modalities as subrubrics. For using such symptoms as general modalities, we should assess the same questionnaire in a larger number of conditions and pool results. This pooling of results requires rigorous standardization of methods: the same questionnaire should be used for all prognostic factor research projects, with the same guidance in filling in by homoeopathic practitioners. All practitioners guiding this filling in should receive the same training. Results from different projects should be compared using statistical techniques.
Correlations between symptoms should be notified by calculating correlations and by performing PCA. In daily practice, however, homoeopathic practitioners are used to dealing with correlation between symptoms. Like in this assessment, correlations can be suspected intuitively and practitioners are used to choose a variety of uncorrelated symptoms in one patient for repertorization. This repertorization is just a tool to obtain a reduced number of medicines, and these medicines are compared regarding the whole picture. It is like using a weather forecast: One has to make his/her own plans because the weather forecast considers a limited set of variables, but one wants a correct weather forecast.
The practice population does not represent the general population, but this is not a problem because we want to compare different populations responding to different medicines within this population. However, if a clinic is specialized in specific conditions, the results cannot be transferred to clinics with other specialties. The same questionnaire should be assessed in Many Clinics, also using the same methodology in guiding the patients filling in the questionnaire. Combining data of different clinics, we obtain large numbers with reliable prevalence of symptoms in the population attending homoeopathic practitioners.
The advantage of using longer Likert scales is that we can choose freely the most appropriate cutoff value for each symptom, rendering a prevalence of the symptom that seems suitable. As a consequence, we must mention the prevalence of the symptom when we use results to improve the repertory rubric, so the practitioner can relate this to each patient.
There was strong to moderate correlation between many pairs of symptoms. The highest correlation (r = 0.963) was found between "cold" and "becoming cold." Doctors and patients indicated that they did not understand the difference between these two symptoms. PCA indicated only two principal components which explained more variation than others. The strongest principal component was separated from the second by reaction to becoming cold for various reasons. We decided to remove the symptom "becoming cold" from the next version of the questionnaire, not only because of the confusion it caused in doctors and patients but also because the PCA shows that becoming cold is related to various other questions in this questionnaire. We did not remove further symptoms with high correlation. Our aim is to improve repertory rubrics; practitioners using the repertory are implicitly aware of correlation between rubrics and will intuitively avoid using several strongly related symptoms in repertorizations.
In the future, we could consider computer algorithms, where patients fill in a questionnaire and the computer automatically chooses the appropriate cutoff value for each symptom, then producing suggestions for eligible medicines.
If we wanted to develop the homoeopathic method from scratch with scientific methods, we might have made different choices. However, we are using our materia medica and repertories after considerable training, and the homoeopathic method appears to be reproducible all over the world and over generations. This is due to clinical experience in the interpretation of symptoms. The most important aspect of this clinical expertise is implicit use of cutoff values so that the symptom becomes a homoeopathic symptom, i.e., a symptom that distinguishes between patients by peculiarity.
conclusion
The essence of a homoeopathic symptom is that it differentiates between patients responding to different homoeopathic medicines. We risk losing this information when we place a symptom out of its context like we do in prospective research.
Research is mostly based on slow thinking while daily practice involves much fast thinking.
Many symptoms manifest themselves in a continuous scale of intensity; the higher the intensity, the lower the prevalence of the symptom. The intensity of a symptom depends, besides on personal variation, on an unknown number of variables, such as climate, culture, and age.
A homoeopathic practitioner uses clinical experience (fast thinking) to adapt cutoff values to such variables. This results in an intensity of the symptom that makes it special, resulting in a rather low prevalence in a comparable population. Based on former research and theoretical considerations, we estimate that "homoeopathic" symptoms have prevalence below 25%. Symptoms with very low prevalence, below, say 1%, will result in insufficient numbers in research.
In prospective assessment of symptoms, we can apply Likert scales to record a symptom in various intensities. We need longer Likert scales (more cutoff values) if symptoms in moderate intensity have a high prevalence in the general population. The cutoff value that renders prevalence between 1% and 25% can be used for calculating LRs. Researchers must be aware of these considerations and properly trained to guide the patient in filling in the questionnaire with the symptoms.
Homoeopathic symptoms can be related to each other and to specific conditions. Users of homoeopathic repertories will handle relationships between symptoms intuitively, but researchers must be aware of this if research is confined to specific conditions. The outcome of research in this case is only valid for this condition but might be generalized if results of different projects can be pooled. To achieve this, the same questionnaire should be used with the same guidance in filling in for all diagnostic research projects.
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